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The University of Dayton News Release 
SOL-GEL GLASS COULD HOLD KEY 
TO LOW-COST SOLAR ENERGY 
Sept. 10, 1992 
Contact: Rosemary Harty 
DAYTON, Ohio- In her laboratory at the University of Dayton, Nora Osborne 
combines her knowledge of science with the patience and art of a potter. 
The product of Osborne's labor is a dome-shaped glass lens three-quarters of an inch 
high and a half-inch in diameter, perfectly clear and gleaming. Osborne, an associate 
research engineer in the University of Dayton Research Institute, has developed a secondary 
lens essential in the construction of solar arrays, a lens that could make expensive solar power 
more affordable. 
If Osborne's work can be translated into mass production, glass lenses made her way 
will be in use in solar arrays scheduled to be erected in a Chinese province as part of a bold 
joint venture between a Cincinnati firm and a Chinese company. 
Alpha Solarco Inc., in search of a lower-cost lens with better optical qualities, 
commissioned UDRI to develop a pure silica lens. 
Osborne, who made a living as a potter until she earned her master's of science in 
materials engineering after her children were grown, approached the project as a puzzle. She 
used very simple materials and methods in her approach. 
The secondary lens takes the pattern of light concentrated by the Fresnel (the large 
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panel that is the most visible component of solar arrays) and transfers it to a !-centimeter 
silicon chip. "The Fresnel is square," Osborne explains. "The shape and height of the 
secondary lens allows the entire image that's seen by the Fresnel to be kind of squished and 
focused onto the small silicon chip." 
The chip takes the light energy -- the equivalent of 400 suns -- that it receives and 
converts it directly into electricity. 
Until now, the secondary lens has been made through the same process that produces a 
window pane or glass tumbler. Sand and other materials are heated to extremely high 
temperatures. Chemicals such as sodium have to be added to the mix so it becomes liquid 
enough to pour into a mold. That adds stresses, strains and air bubbles -- not a problem for a 
window pane, but unacceptable for glass used in optics. 
"It's critical to maximize the amount of light being gathered to make electricity," 
Osborne said. 
Osborne's glass is made in the form of a solution of water, alcohol, ethoxide and a 
drying agent. The chemicals react and they form a gel, which is dried and heated to a much 
lower temperature than is ordinarily required to form the shape needed for the lens. 
The lens produced in Osborne's lab shows sol-gels work for what Alpha Solarco 
needs. The next step is determining whether the lenses can be mass produced. "Making 
these lenses is really quite a trick, and it's all very new," Osborne said. "People have not 
been able to make monolithic shapes with any kind of consistent results." 
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If the lens can be manufactured more economically, it could significantly reduce the 
costs of solar power systems Alpha Solarco produces, said Don Carroll, chief physicist for the 
company. 
Carroll said the company is now making the lenses the conventional way, which 
requires cutting individual lenses from a matrix and grinding and polishing the bottom of each 
individual lens. Since the sol-gel lenses are poured into a mold the exact size and shape the 
company needs, it can cut the cost from 45 cents to 12 cents for each lens. That's a 
tremendous cost savings, Carroll said, considering Alpha Solarco needs about 267,000 lenses 
in its initial production to generate two megawatts of power in its China project. 
In 1993, the joint venture expects to begin producing photovoltaic solar collection 
systems in Qinhuangdao, a province 200 miles east of Beijing. 
Osborne's work provides "proof that the concept will work," Carroll said. "The next 
phase is refining some of the parameters and getting up to limited production. 
"We'll get them up and going and if they (the Chinese) like the way it performs, they 
may shift to solar and not bum all that soft coal, which is high in sulfur, pollutes more and 
provides less energy than higher-quality coal. The only thing China has is lousy coal," 
Carroll said. 
Osborne's work with sol-gels has also won recognition from Rockwell International. 
She developed a coating for the skin of the National Aerospace Plane that would protect it 
from corrosion at high temperatures. 
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For more information, contact Nora Osborne, University of Dayton Research Institute, (513) 
229-4508 and Don Carroll at Alpha Solarco Inc., (513) 771-1690. 
